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ij^yd uaft survey and mapping and water resources ixiregtl ga tjon 
in Korea 


9y Jae-Hwa CHOI (?rlncij>al Invesiigator) 

Won' Ik KIM (Land use siirray and luapping/ 
Dae-Sung SCXiI (Water resources imrestlgation) 

The National Geographic Institute, 

Ministry of Construction, 

Republic of Korea 

Significant Resu?t3 

Utilizing LANC6AT multispectral Imagery dated on from 1973 
to 1975,. a pilot project of a land use trapping over the AHSA!I 
bay regions of Korea was sc hemed in order to extract a certain 
possibility which may make an appllcaticm to land use classi- 
fication for map revision and a small scale mapping. 

The AHSAN bay regions selected as a tested area in this 
pilot project are located at mid-western part of the Korean 
peninsula where involve a various land use pattern and there 
is situated a part of metropolitan district and there also 
runs HAN river westwards. The HAN river is the largest one in 
Korea at it's run way distance and catchnent area. 

The methodology taken in the project was thatt 

1. The results of land use classification fton the LAMDSAT 
imagery were represented on 1x250,000 sca'*e map base. 
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2. Afterward this land use map-lt250,CXX) scale waa com- 
pared to a existing land use map at a same scale which 
was derived by photographical reduction from lx 25*000 
land use mapping on-golng. 

3. Image Interpretation was mainly done by conventional 
method (Visual Interpretation)^ 

In evaluating the results of land use classification 
analyzed from MSS imagery, 6 categories sf LEVEL I of land use 
cla‘-*ification can be recognizable and those may nearly be 
matchable on the 7 categories of LEVEL I of land use map at 
scale of 1:230,000 which wa? derived from 1:25*000 land use 
map of which LEVEL I has 8 categories. 

LEVEL II categc.'ies of l^nd use classification was sdmost 
impo'^«lble by visual interpretation unless either an image 
re'oltition 1« enhenced or an Interpretation method Is upgraded. 

To a'^sess an accuracy of an acr:^ge of the map at scale of 
1:230,000 the 3 major categories of LEVEL I classification are 
cho«en and each area of boundary has been calculated on both 
LANDSAT Lnagery made map and existing derived respectively. 

The varience of the acrage of that was more or less than 
In total while in each category had a larger discrepancy of 
ar&a portion as shown in table(2). 

As for decisionHoaklng for a revision of land use mapping 
and a small scale mapping less than 1:250^000, it can be 
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cot'cluted that LANDSAT inagaiy ia useful and beneficial *ia 
foUom 

1« Land use ioagerj is applicidbls to land use claasifiea- 
tlon for saoll scale land use mapping less than 
1 : 250 , 000 . 

2. The repetitire coverage of LANDSAT can pzxivide the 
opportunitj to constantly update land use inventoiT’ 
for map revision, while at the same time noting the 
type and direction of land use change. 

3. lANDSAT images use is more efficient than using 
conventional aerial photographs for small scale mapping, 
for instance 1:250,000, derived from large scale map. 

A. The "ccuracy of LANDSAT mapping ' as been proved at a 
l:25o,000 scale level in satisfaction. 

5. LANDSAT imagery is cost-effective. 

By the most conservative estimates, land use mapping 
by satellite is cheaper by more than an order of- 
magnitude over land use mapping from conventional 
mediixa-altitude aerial pnotography. 

For water resources investigation, hydro-geomorphologlcal 
study was carried out on the river basin. 

The studied area of the hydro<-geomorphological aspects is 
the same as the land use investigation. The water resources 
investigation is chiefly carried out by the LANDSAT imagery 
interpretation. 



The evaluation of the interpretation is sinunarized by 
following aspects. 

1. The studied area is shown to be typical boundary each 
other on the KSS Imagery. Especially band 7 is very 
useful for the recognition of the soil and the weather- 
ing part of the bed rock. 

2. The morphological change of the main river is recognized 
accurately. The drainage system in the studied area 

is classified easily because of the more or less simple 
rock type, 

3. Geological and geomorphological structural characteri- 
stics which have great influence on the hydrological 
aspect are also interpretated easily. 

4. Hydro morphological unit gives an useful info imat ion 
to the land use, 

5. Although the direct hydrological characteristics are 
not taken from the MSS imagery, the indirect informa- 
tion, such as permeability of the soil and the vegeta- 
tion cover etc,, is helpful to interpretate the 
hydrological aspects. 
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By Won Ik, Kim 
Co-Inveatlgator 
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I !• Introduction 


Froid 1972, the Republic of Korea started land use mapping 
1^25,000 scale to cover the entire country for one nation^J. 
land use planning and inventory preparation. 

However, being executed the project, the pi-ogress of the 
mapping has remarkably been slow as shovm in the table 1 while 
the change of land cover is considerably being rapid. 


Table 1 

It 25. 000 la nd use mAPPing program 


Unit ; $1,000 



•72 

1 

73 

1 

74 

•75 

•76 

T‘>tal 

Cost 

Map 

Sheet 

Cost 

M.S 

C 

M.S 

C 

M.S 

C 



762 

843 

1 

150 



92 

60 



30 

22 

25 


*77 

•78 

•79-»«1 

* C : Cost 

M.S : Map sheet 

M.S 

C 

M.S 

C 

M.S 

C 

21 

24 

56 

77 

CM 

443 
































Thus very oftsn, land use nape are several years old and 
do not correspond any longer to the existing situation. 

It is therefore necessary that the existing land use maps 
shoula periodically be rsvised and be updated in accordaiK^e with 
the progress of the laid use planning. 

It is also of great Importance to enhence reliability of 
the maps. 

Furthermore, for the comprehensive land use planning purpose, 
there also needs the smaller scale land use map than 1:25,000 
scale: ie. 1:250,000 scale preferable to. 

In sunsning-up, there mainly are two items of problems of 
the land use mapping under-taken: 

1. Periodical map revision. 

2. Sknall scale mapping. 

With vtse of conventional aerial photographs, map revision 
and small scale map compilation by deriving frcsn larger scale 
map are somewhat expensive on view point of time and cost. 

Taking the advantage of LANDSAT imageries for it’s wide 
ground coverage, repetitious coverage and multispectral bands, 
a pilot project was schmed on the western region of the Korean 
peninsula in order tc prove possibility for the space craft 
imagery to incorporate into the on-go Lng 1:25,CX30 i use nap- 
ping project. 



For thia purpose, an s,ddLitlon to lANDSAT Imagery inter- 
pretatlon existing 1:25»CXX} land use maps in the are^r eere 
photographed with nonnal 35nm camera and made a mosaic to »cale 
1:250, (XX). 

Another trial was computer derived map. It was scanned by 
CoD^iuter Eye 101 and displayed by NOVA oomputer. 

The results were enhanced on the section paper with scale 
1:250,000. But those instnments were not belonged to the 
Institute so only one imagery was tes'^ed (band 5# ® Oct, *73) 

2. Description of area 

The tested area was on the western part of Korean peninsula 
with boundaries as follow. 


North 

: jeP -00’ 

East 

; 127° -30' 

South 

: 37^ -00 

West 

: 126° -00’ 


In this area, there locates metropolitan district involvxng 
the Seoul, the capital city of Repiiblic of Korea, and » big 
river named HAN River (514 Km long). Western part of this 
region is well developed agricultural land and irxiiiStil^L 'U’ea 
and under-construction area around Seoul, Eastern part is 
mostly forest area. 


5. Inteirretatlon 


The LANDSAT imageries used in this studj- were the four 
bands exposured on 16 Feb. *73 and 30 Nov, *75 (ID NO. 120^ 
01455, 2312-OI314). All the bands were of good quality. 

The four bands were studied on the Multispectral viewer 
(I^S). With this instrument, it is possible to combine the 
four images of 70nm transparencies and project them to about 
3.3^ times enlarged onto glassplate the scale of image then 
become® approximately 1:1,000,000, The illumination of each 
image can be regulated individually and by placing a jreen, 
red and blue filters in front of a particular band, it is 
possible to add colour to it. 

In this study the best combination for interpretation of 
the images was band 5 with 2 blue filter, band 6 with a green 
filter and band 7 with a red filter. And band 4 was not very 
u'^eful for the interpretation because of it’s poor resolution. 

Addition to this, each band was enlarged to scale 1:250,000 
and colour composites were tested with same scale using SEG V 
Rectifier which we have. 

Interpretation was done mainly oti the transparent paper 
placed on enlarged (1:250,000) black and white paper prints 
of band 5 and the other bands, the colour image of Multispectral 
Viewer and the enlarged images from Rectifier were used to 
edit the result. 


By the visual interpretation (Fig, 3)* this area was dis- 
tinguished with 6 categories as follow. 

Land use classifioations of LANDSAT 

1 Forest area 

2 Agricultural area 

3 Built 1^3 area 

4 Water Isodies 

5 Salt field 

6 Others (Tidal flat, Graimlar materials) 

In the computer analysis, we took 7 levels (Fig. 4). In 
the case of rore than 7 steps(Fig.5) > the result on the line 
printer was c.oo much conqplioated. 

Steps of computer analysis 

0- 30 M 
31 - 60 # 

61- 90 Z 
91-120 N 
121-150 0 
151-180 . 

181-255 Blank 


In this map, each characters represent 16 pixcels and 
iinal map on the line printer is 125 columns an ’ 120 lines, 
T'ois iiap is delineated to regular rectangular shape on the 
section paper with the scale 1:250,000 and delineated 
boundaries. 
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l:25jOOO land use map had two kind of categories 

as roUow. 


Classification of It 25. 000 land use map 


LEVEL I LEVEL II 

Pad(^ field Fully irrigated paddy field 

Partially irrigated paddy field 
Adjusted paddy field 

Crop land General crop 

Special crop 

Vegetable 

Seedling 

Perennial crop land Orchard 

Mulberry 

Bamtoo 

Pasture Pasture 


Forest 

Settlement 

Industrial area 
Others 


Dense forest 
Open forest 
Cut-over land 
UrproQuctive land 

City 

Village 

Industrial area 
Cemetry 

Reclaimed land 
Miscellaneous 


Vhen this map was reduced to scale 1:250,000 the classifi- 
cation was simplified and generalized. 


The scale 1:250,000 derived map (F^^.6J from existing 
1:25*000 land use map had 7 categories as follovir. 

Categories of derived land use man 

1. Forest area 

2. Agricultural ar^a 

3. Built up area 

4« Water bodies 

5. Orchard 

6. Salt field 

7* Others (Air field. High way) 

4. Discussions 

1, The vi?M.al interpretation of LANDSAT imagery is somewhat 
difficult techniques to land use classification due to 
it*s seals and poor resolution, 

2, The distinction among agriculture area, big city and 
forest area was very clear in color composite, 

3, The boundary of large city was distinguished in band 5, 

4, Highways a>d air fields were poorly visible in the 
images, 

5, Industrial area and built-up area were also dlstinguish> 
able but it was too difficult to delineate exact 
boundaries of them, 

6, Small patches surrounded by another category waro not 
distinguishable in any images. 
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7. Th« detection of periodical changes V9s almost im« 
possible between two Images *73 and *75 because that 
the changes were too small to detect^ 

II. To determine the agreement between lANDSAT interpretation 

map ana' existing land use map, several categories in the same 
area were measured, with millimeter paper and calculated 
to ground area multiplied by scale factor. 


Table 2 

Areas of land’ use type 


i 

1 Type 

Existing land use map< 



, Landsat map 

Variance 

area in Km^ 

% 


% 

% 

Built-up ai*ea 

310 

B 

250 

6.1 

-18. 0 

Forest 

1,930 


1,850 

45.4 

-3.2 

Agricultural 

area 

1,880 

m 

1,980 

48.5 

+6.3 

1 Total 
1 

4,120 


4,080 

■ 

I. 1 


In the figure, the reason why bullt^i^) area and forest 
area are appeared smaller in LANDSAT map than existing m^ is 
that the scattered small forest area in the agricultural area 
was considered as agricultural area and under-construction area 
mixed vdth agricultural area or ',he outskirts of big cities was 
also interpretated as agricultural ■’’'•ea becauje of it*s scale 
and poor resolution. 


iP 











AnThow the figure shown In the table indicates that there 
does not make so much differences between two maps. It - 
that Landsat map Is sometijnes quite useful! to get a roqgt 
statistical data and to obsenre overall changes cf jse 
phenaoena. 


.licrt II. ifsr^rogooBcrptaolcqQr of Hn Bfcrer Basin 


DM-amg.SON 

Co-Investigator 

1. Introduction 

The Han river which is located in the siiMLs j?art of 
Korean peninsula is the largest river in Korea,. Espedaliy 
IMs river flovrs through the capital Seoul, therefore the 
•evaluation of this river is very important. 

This chapter is on the purpose of the evaluation of Landsat 

imagery- interpretation empasized on the hydrogeoiaor a phological 
aspects. The studied area is selected by the following 

aspects: easily inundated area by the flood, hydromorphological 

aspects of the basin and th^■ geology of the catchment area,. 

The Kan River Basin is composed of iLl kind of rock 'nits: 
igneous, sedii^entary and met amorphic r:ck. 

For the purpose of the invest i tuition l:25C,OCO Landsat 
imagery .interpr.(»taLion is carried out together --n th the land 
.msfp '0'’-2%W0) made by the National Geographic Institute, 
Korea. The genered geological inforrr.-’tion cf thw studied rU*ea 
is taken from the existing geological map scaled 1:250,(X)0 
preipsrad by the Korea Research Institxite of Geoscience and 
iSiner&l B«sourcds« 

The hydrogeomorphological unit of the map is classified ty 
the geological and geomorphological characteristics of the 
river basin. (Fig. 7). 
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2* General Geologv and Geomorphology 


The studied area is composed chiefly of Precambrlan 
gneiss and shist called Gbreonggi metano. phic complex. In the 
middle part of the area^ Seoul, Jurassic granitj occul'j as 
intrusive bo(^ or gradation type. The boundary between the 
granite and the metamorphic rocks shows a sharp contacw. 

Near the estuary of the Kan river the sedimentary lormation 
which is composed of conglomerate, sandstone, black and coal 
shale is developed. In the northern part of Seoul the ring 
dike is intruded. Along the stream Qoartemary sediments are 
deposited, partly a flood plain deposit. 

The large fault lines are interpret ated in the northern 
part of Seoul and along the North Han river. 

Geomo. .nologically speaking the studied area can be 
indicated as an old ago in geomorphic cyc*‘e. The land system 
is classified into two units according to their slope ster'p- 
ness.: steep slope zone is located in the eastern part of ihe 

area, gentle slope zone or hill -*n the westem part. The 
relief is classified according to slope steepness (3 classas) 
with the additional geology of the basin. 

3. Characteristics of t^dro,feoinorphology 
3-1# Drainage system 

Tho drainage pattern of the studied area Is showr to be 
typical dendritic, which means the area consists oi tne 
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tiomogenaous rock* In soiDepart the stream is dsvejLoped along 
the fault and' etractural line* In the packer plain which is 
the largest one of the Qsreonggi proYlnce the drainage patterr 
is shown to be a fine dendritic pattern. 

The valley of the mountainous area shows the typical 
v-ehape^ and near t he main river the vall^ changes u->ahape 
occupied with the cultivated area* 

3-2. Precipitation of the Han River Basin 

Table 3. shews the average monthly precipitation measured 
by existing rain gauging station* The distribution of the 
annual rainfall is ranging from 832.7 mm to 1,497*0 mm (Fig* 1)* 
Meat of the precipitation is concentrated in Jxily and August 
according to the table 1* 


/*#' 



Table 3» Average IfontUy Rainfall (»72 


££LA. 


- ^ ?AGB ® 


Station 
\ 1 

1 

1 2 

\ 1 

th ! 

Seoul 

Gicpo 



92,2. i::.3 
59.9! 55.0 

I 

I 

269.1; 229.4 

I 

326 ,0j 120,9 
116.6 i 96.4 
35.ll 32.4 

t 

33.7 U.l , 

11.3 15.5 i 


^ i 

5 

6 

Eui- 
jeongbu j 

Nog- 

seanf, 

Kaeri 



Geungog 

Goan 

j 



9 

I'iajihaii- 

aan 




40.7 j 

35.2 

26,1 

7.7 

14.6 

23.6 

lc.3 ' 

1 

17.4 

6.1 

13.0 

3.0 

11.4 

3*^.6 j 

34.8 

9.0 

27.9 

12.3 

51.7* 

9. .7 

-19.3 * 

92.7 

1 

-.3.1 • 

.^2.3 

- - ■ ,2 


68,8 
301.9 
340.5 
^ 29 . 4 

37.5 
4^8 

17.5 


9b. 2 x63.0 
51.4 76.3 


276 J. 191.8 
375.5 171.5 


83.6: 114.4 

t 

29.ll 35.5 


18.9 29.9 

3.6 17.0 


I 83.2 

f 

56.5 

233.6 

U6.1 

134.0 

26.4 

19.7 

31.0 


23.6 36.2 44.7 

11.4 16.6 26.3 

51.7* 39.3 29.3 

' I 

^ .1 » 104.1 

U3.6 ai.l 145.3 

74.3 54.7 j 77.^ 

341.3 28^m| 253.4 

( 

202.6 13 :. 4* 359.2 

I 

115.3 146.2 1 125.1 

36.9 48.5 20.5 

16.4 53.5 47.4 


^•^1 17.0 31.0 16.4 8.0 11.4 

l,US,0j 904. o . 1,250.0 1 1,070.3 1 956.1 832.7 1,122.7 982.7 1,244.4 



'otal 


o 










^EO^m FRA] 
Of Pood ^ 

‘ ^ooR QVALrry 

















distribution 


3-3. Surface runoff 

Surface runoff distribution is divided into two charac- 
teristics: the influenced by the lithology in mountainous are< 

and by the land use in .ne hill and alluvium area, 

-The influenced by the litholcgy 

Generally speaking, the studied area is not so much in- 
fluenced by the lithology. Each catchment area is also ccm- 
posed of more or less simple lithology such as gneiss and 
granite. However in the Precambrian gneiss are the feld — 
spatic gneiss is easily weathered by water. The granite area 
around Seoul is also homogeneous and is difficult to be weat- 
hered, 

- The rnfluenced by the land use zone 

In the studied area land use is almost same distribution 
of alluvi.al deposit along the stream, and the weathered zone 
of the bed rock is mainly used as a cropland. 

The land use zone and the weathered zone make the velocit. 
of surface runoff decreased. In seasonal flood duration 
such difference of the surface runoff velocity make the selL- 
ments transported to the main river, 

3-4. Flood Aspects 

The Quarter nary deposit which is developed along the main 
river is chiefly originated from the seasonal flood of the 
river. According to the distribution of the rainfall and the 
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>QrdrciDorphologlcal characterlstlca in the baain^ the potential 
flood area la concentrated on the lower part of the baaln near 
Seoul. 


Although the permeability of the baaln la basically de- 
pended on the geological property^ It la also varied vdth the 
seasonal rainfall • The Landsat Imagery shows the phenomena 

clearly, which indicates the potential flood demage area cf 
tho basin. Tho potential flood demage irea is almost same 
boiJidary of Quaiternary deposits and the weather-i zone in- 
dicated by the more or less gentle slope v .e the map. 


Tue flood demage of the ilan ri /er is Cf. .-.ased by the d=m 
construction in the upper part of the river. Tho Landsat 
imagery of the studied area shews the cheinge of the river 
morphology due to t’.e dam oorst ruction. (Fig. 2) 


Basic 2 iliy the flood of the river is characterized by the 
overflow over tho natural bank und -he ground ’.ater flow into the 


artificial bank along the river. 



Fig. 2 

Morphology Change of tho Han R<ver 
due to the Daa Construction 

before tho dam construction 

after the dam construction 
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4« DLacu8slon9 


4-1* Evalaatlon of the Landsab imagery interpretation emphasized 

on the aspects. 

Landsat imagery interpretation is very useful for the 
hydromorphological characteristics of the 3^ge area. For 
example j the lineament of the morphology, the drainage system, 
the lithology and the land use are dLstinguishable on the 
imagery. 

However, fcr the hydrological problem itself there are 
some requirements followed: 

1. more accurate field data 

2. Landsat imagery showing the monthly and annual, varia- 
tion 

3. the laboratory work for the analysis of the soil de- 
posit and the base rock 

4. hydrolcgical data of the catchment area 

4-2. The Relationship between the (^dromorphological aspect 

and the Land use 

Generally the hydromorphological characteristics are 
close relation to the land use unit, itost of padety* plain xs 
cultivated in the Quartemary deposits and the cropland area 
is almost same boundary of the weathered zone of the bed rode. 
The sanc^ gravel area of the Quartemary deposits Iw not *ised 
for the cultivated area. The permeability of the Quartemary 
deposits is helpful to classify the cropland from the pad4y 
plain. 


- 21 - 


4 


PlS.4 Land use map derived from existing 1.25.000 scale land use map 
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